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Step 2. Find the initial basic solution. : 
Setting the decision variables x). Xz, v3 each equ:il to zero, we gel the base solution 
- xp ax x30. 8, = -2,Sy = 3, $3=SandZ’= O. : 
Be = {aitial solution is given by the table below - 
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dual simplex table is 
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Since b <0, the first row is the key row and $j is the outgoing variable. 


These ratios are —~2/-Z=1, —2/-3= 0-677 4/—-§=0-8. 
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" Since‘all C; values are < 0 and 6, = — 2, the iat solution is optimal but infeasible. 


Step 4. Mark the outgoing variable. 


Step 5. Calculate the ratio of elements of C;-row to the corresponding negative elements of the 


Since 0-67 is the smallest ratio, x9-column is the key column and (—3) is the key element. 
Step 6. lterate towards optimal feasible solution. | | | 


Drop s; and introduce xy with its Associated value —2 under cz column. ‘Then the revised 
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Since all C, values are < 0 and by = 2, this solutton ts optunal but infeasible. We ite trefare 


proceed fur fen 
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(ii) Mack the’ outgoing var Nar 
Since 6, is negative, the fourth row is the key row and sq 1s the outgoing variable. 


(ii) Calculate ratios of elements tn C,-row to the corresponding ucgative clenients of the key 


row. 


This ratios is —2/~=-= 4 (neglecting other ratios corresponding to 4 ve or 0 elements of 
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key row). | 
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= x ,-column is the key column and | — . is the key element. a 
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(<u) Drop s4and introduce x; with its associated value — 3 under the'cg column. Convert the 
key element to unity and make all other elements ofthe key column zero. Then the third solution 
is 5 given by the table below : : 
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c - —3 7-2 0 0 0 0 


cB Basis Xy°  X9 Sy 


3 - 4 —18 
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Since all Cj values are.< 0 and all 6's are 2 0, therefore this solution is optimal and feasible. 
Thus the optimal solution is x; =4,x2=3 and Zpq, = — 18. 

Example 32-27. Using dual simplex method, aaa the (eee. problem: 

Minimize Z = 2x, + 2X9 + 4x3 

subject to 2xy4+3xq+ 5x32 2, 9x, +x_+ 7x3 <3, Ky + 4x2 + 6x3 55, X1,X2,%3 20 
Solution consists of-the following steps : 

Step I. (t) Convert the given problem to maximization (ene by wring 
"Maximize 2’ = — .9x,-DQxo-4xg0 0 are 2 ae aoe = 

(iz) Convert the first constraint into (S) type. Thus itis equivalent to. 

~ 2x ~ 8x2 - 4x35 —2 - 

" (tir) Express the problem i in-standurd form. 7 . : 

Introducing slack variables, $1, 52, $3, the given problem becomes oe _ 
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~ | Max. ‘Zs "Py Bry - 4xrg $051 +052 #053 ; | _ 


spi to © — 2x, — 3xg - _ 5x3. +Sy 4055-4 055 = = 2, 
- Sxy + x2 + Txg + Os; +52 4 053 = 3, 
X; + 4xq + Oxy + Os; + Oso 4+53=5, 


XJ, XQ, XZ, $y; $2, $3 2 0.. . 
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Initial solutiori, is given oa the table below : (3 
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; a 7 ‘Step 3. -Test nature of C;. 


. Since’ all C; values are <0 and: 6,=-1, oa — 10, the initial solution is optimal but 
oe ae infeasible. We therefore, proceed further. 
a a . Step 4. Mark the outgoing variable. : 


4 . Since b3 is negative and numerically largest, the third row is the key"r row aad Sq is the : 
outgoing variable. , | : . 


Step 5. Calculate ratios of elements in’ Crow to the corresponding negative elements of the. . 
hey, row, : 


: These ratios are —3/-1 = 3, ~2/—2 =1 (neglecting ratios corresponding to + ve or zero 

elements of key row). Since the smaller ratio is 1, therefore, x-column is the key column and ‘ 
‘G 8) is the key element. - . 
: Pe . _ Step 6. Iterate towards optimal feastble solution. . 


(z) Drop S3 and introduce x» alongwith its associated value — 2 underca, column. Gorivert the 


: "key element to unity and make all other elements of the key column zero. Then ‘the second 
a, Solution is given by the table below : : 
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os . the criterion used for-selecting the incoming and oultgorng variables. In the dualstimiypiex method Bae 

we: . ties ae : Be 

we first determing the outgoing variable and thetr the eee y variable whife in the case af Bae 

#5 . regular simplex method reverse is done. ee 

(2) Working procedure for dual simplex ‘method : . 3 - 

“Pad > Step I. (0) Convert the problem to maximization form, if iti is not so.. = ° = 
wees 3 (ii) Convert (2) type constraints, tf any ta (<) type by multiplying such constraints by -1. oe 
eee ; - @ {zec) Express the problem. in standard form we itroducing- ‘slack variables. = 
oa <7 S 


: Step 2. Find the enitial basic solution and: express this formation: wn the form a dual stnpley x 
table. : 
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ae Sa) ' : : =: 
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As all C; <0, this table gives the optimal solution. ; 

Thus the optima! basic feasible solution is y, = 0, yo = Oo I3= = BO7 4 =487 max. W=7-4 
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Step 4. Derive optimal solution to the primal. _ ad US 


We note that the primal variables Xy, Xp correspond to the slack starting dual variables sj, 


S2 respéctively. In the final simplex table of the dual problem, C; values corresponding to 3} and 
Sy are —-16/3 and —22/3 respectively. 


i | ‘Thus, by rule I, we conclude that opt. xy =-16/3 and ont. Xgq = 22/732 


a Hence an optimal basic feasible solution to the given primal is : 


i /  xy=16. ., xg = 22/3; min. Z =7-4. 


Obs. Tu check the validily of the duality Uhevrein, Une student is advised to solve the given LPP. - 
directly by simplex method and see that min. Z = max. W= 7-4. 
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I To derive the optimal basic fe rasrhle solution to the primal problem, we note that the primat. 

variables xv), xy coer respond ti the: artificial starting dual variables A), Ay respectively. In the final =o 
Rex simplex table of the dual probleo, Cc , corresponding to A}, and Ay are 3 and 1 respectively after = Sei 
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“24 | 1 7 xy =3,x2 51 max. 2=7. 3 
Sao . ace 
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